Hemophilia is the most common serious congenital coagulation factor deficiencies. The prevalence of hemophilia is estimated to be about 1:10,000 birth and that of the severe form of the disease to be about 6% per 1,00,000 population. The most pathetic part of this disease is that even medical personnel are sometimes not familiar with its diagnosis and management. There is obviously a need to establish facilities and treatment options that will help the patient with hemophilia to manage their life with ease. As this is a genetic disorder no complete cure is possible as of now. The only available treatment option is the infusion of factors and some adjuvant therapies depending upon the bleeding conditions .Hemophilia, if not properly managed, can lead to chronic disease and lifelong disabilities. The challenges and issues in infants/young children are different from those in older children and adults although episodes of bleeding still predominate as the diagnostic trigger. Currently, inhibitor development is a challenging complication of pediatric hemophilia and prophylaxis is emerging as the optimal preventive care strategy. In this section we will review some important aspects of hemophilia in children including early prophylaxis, current evidence relating to inhibitor development.
Introduction:
The hemophiliacs are the commonest inherited bleeding disorder which can lead to chronic disorder and lifelong disabilities if not properly managed 1 . Hemophilia A (deficiency in factor [F] VIII) and hemophilia B (deficiency in FIX) are the most common serious congenital coagulation factor deficiencies. Hemophilia A is more common, occurring in 1:5000 male births, whereas hemophilia B occurs in 1:30,000 male births. Hemophilia is found in all ethnic groups; there is no geographic or racial predilection. Although easy bruising and excessive mucosal bleeding may be the first signs of hemophilia, severe soft tissue bleeding and hemarthroses are the classic bleeding symptoms. Because there are 3 subtypes (which are different in both severity and heredity), clinical symptoms vary from mild mucosal bleeding to hemarthroses . 2, 3 . Understanding of the pathphysiology has long been delayed due to complexity of clotting mechanism. Due to advancement in protein chemistry and recombinant DNA technology a comprehensive account of normal coagulation and molecular genetics of hemophilia have been explored. Hemophilia is likely to be first common severe genetic disorder to be cured by gene therapy until then main challenge remains to overcome the development of inhibitor and managing patient with inhibitors and in fact it is also a great challenge for the society to provide proper management to four fifth of hemophilia, who are living in developing countries 4 .
Hemophiliacs are the hereditary bleeding disorder due to absence or deficiency of plasma clotting factors, resulting in prolong and uncontrolled bleeding either spontaneously or following trauma 5 . Two most common forms of hemophilia are Hemophilia A (HA) and Hemophilia B (HB) and are caused by deficiency of factors VIII and IX respectively. HA accounts for 80-85% of cases and HB in 15-20% of cases 5, 6 . Both types are inherited as X linked recessive pattern characterized by prolonged bleeding and hemorrhages typically in joints and soft tissues 7 . An uncommon type, Hemophilia C is an autosomal recessive defect that results in deficiency of factors XI.
Epidemiology:
Hemophilia is prevalent worldwide and occurs in all racial and socioeconomic groups 7 . The incidence of HA and HB is about 15-20 per 100 000 male born worldwide. HA is also known as 'Classical hemophilia 'and occurs 1 in 10,000 male births 6 . HB also known as 'Christmas disease' occurs in about 1 in 25,000 male births. According to the Report of the annual global survey 2014, by World federation of Hemophilia (WFH) with a participating 106 countries, total number of hemophiliac is 178500 of which 143523 is HA and 24,038 is HB9. Number of HA and HB patients with clinically identified inhibitors was 5013 & 363 4 .However, these figures are an underestimate than actual ones. Because as per estimation of WFH, with a prevalence of HA and HB of 135 per million male child (world population being 6 billion), there would have been 399,000 hemophilia worldwide. So majority of the patients remains under diagnosed and it is true that most of them are living in the developing countries 8 .
Genetics:
HA and HB are transmitted by X linked recessive fashion. Genes for HA and HB are located on tip of the long arm of X chromosomes in band Xq28 & Xq27 respectively 1 . So there is 50% chance that son of a female carrier will inherit the disorder. Male with hemophilia will not transmit this disease to his son but all his daughters will be carrier.. HA can result from many genetic errors like a large variety of point mutation, gene deletion, stop codon abnormality, frame shift mutation and inversion mutation. These knowledge help in carrier identification by DNA analysis and correction of gene defect to prevent inhibitor development 9 .
Early studies identified genetic defect in nearly all patients who had mild to moderate hemophilia but only 50% of cases of severe hemophilia. Recent works showed that a novel "FLIP TIP" inversion at the end of X chromosome is responsible for the 50% cases of hemophilia. Here, a small gene of unknown mutation termed F8A is inserted within a non coding region of large FVIII resulting division and inactivation of FVIII gene. This mutation facilitates testing DNA for carrier identification 9 .
Hemostasis and the role of factor VIII and IX:
Bleeding occurs in hemophilia due to failure of secondary hemostasis. Primary hemostasis is the formation of the platelet plug that occurs normally but the stabilization of the fibrin is defective because inadequate amount of fibrin are generated. Factor VIII and IX are known to be central to the process of blood coagulation and for the adequate generation of thrombin 2 . 
Clinical manifestation:
Hemophilia A and B are difficult to distinguish from a clinical point of view. Replacement of hemostatic concentrations of the deficient factor is the mainstay of treatment for bleeding episodes, according to the type and severity of bleeds and until complete resolution of symptoms Recurrent joint bleeds, inevitably leading to hemarthosis 10. HB is relatively milder disease so often diagnosed relatively in later life . Hemophiliacs have the heterogeneous phenotypic presentation depending upon its severity described in the table I 11 . Severe hemophilia usually present in neonatal period and early infancy, while moderate hemophilia in toddlers and mild hemophilia in late childhood or adolescent and adult often incidental or following major trauma 13 . Bleeding is the hallmark of hemophilia, sites and pattern of bleeding varies over life time 8 .. 14 . Radiological joint damage might appear by 6 years in subjects with no or minimal episode of hemarthrosis 2 . Eighty percent of bleeding occurs in knee, ankles, and elbow; however involvement of other joints is not unusual. Karim et al in their study in Bangladeshi children shows 82% children present with joint symptoms and knee joint involvement was the most common (68%) followed by ankle joint (44%) and elbow joint (14%) 15 . Hemarthrosis as the predominant presentation with most affected joint being knee joints were also found in Korean study 15 However many other studies conducted in Netherlands, France and Spain showed ankle joint as mostly affected joints. Muscular bleeding occurs in 10-25% of all bleeds in severe hemophilia and bleeding may become limb threatening, recovery and rehabilitation may be protracted 16 . In contrast to hemarthrosis, muscle bleeds are mostly associated with trauma 25 . Affected muscles become swollen, painful and stiff. There may be bruising on overlying skin if the bleeding occurs in superficial muscle.
Deeper muscle bleeding causes pressure on nerves leading to numbness and tingling sensation and if not properly treated by factor replacement leads to compartmental syndrome 5 Intracranial hemorrhage is the serious complication of hemophilia with a significant cause of disability and long term neurological sequelae as many as 60-75% cases .. .Prevalence of symptomatic ICH in all ages varies from 3-12% with a substantial proportion occurring in children . Hematuria: Hematuria usually results from blow to the flank, renal calculi and rarely, it may be spontaneous and asymptomatic. It is an infrequent occurrence before 12 years of age. Every patient with haemophilia will present at least one episode of haematuria in his lifetime. There is a greater incidence in spring and autumn. In general, haematuria episodes have a short duration and do not cause any severe sequelae, except in patients with high titer inhibitors and in HIV patients with bone marrow hypoplasia 16 .
Diagnosis of hemophilia:
Arrangement of collection of blood sample from fetal side of placenta should be done if there is possible family history or mother of a male fetus is known or possible carrier. If any newborn /child presents with unusual / prolonged bleeding is subjected for basic screening test. Carrier detection: a) Factor assay-usually lower than normal b) DNA analysis-identifies the genetic abnormality.Antenatal diagnosis: by collecting sample of chorionic villous (CVS) in 10-12 weeks of pregnancy and amniotic fluid (amniocentesis) in 16-20 weeks of pregnancy for molecular genetic testing 17 .
Management of hemophilia:
Hemophilia is managed through a combination of education, clotting factor replacement and comprehensive care. Proper exercise and nutrition help control bleeding and maintain health.
Primary aims are-prevention of bleeding and treatment of acute bleeding,Provide comprehensive care by multidisciplinary care team, Home therapy, Attention for psychosocial health and Rehabilitation 18 .
Treatment of acute bleeding:
Factor replacement and other pharmaceutical therapy. Principles for factor replacement 18 • Factor replacement in acute bleeding should be prompt and within 2 hours and if in doubt about the bleeding treatment should be started before assessment is complete.
• Whenever possible specific deficiency should be corrected by specific factors • Adjuvant therapy can be used to control bleeding in the absence of clotting factor concentrate • If bleeding does not resolve despite adequate treatment, clotting factor should be assayed and inhibitors should be assayed if the clotting factors level are unexpectedly low.
• Home therapy can be encouraged in case of mild to moderate bleeding. For effective treatment factor level should be raised to haemostatic level depending upon types of bleeding and should be maintained satisfactorily for a sufficient period of time. However WFH also recommended factor replacement schedule when there is significant resource constraint 22 .
Other pharmaceutical option for treatment of bleeding:
Desmopressin , Tranexamic acid , Epsilon aminocaproic acid are some alternate option of limited benift.
Surgical management:
Surgery should be performed in person with hemophilia in a well organized hemophilia care setting with appropriate communication and planning between the medical staffs, surgeons and coagulation technologists. The patient's inhibitor status must be known before hand.Whenever possible, initial bolus dose of desired clotting factors should be followed by continuous infusion of factors. This will prevent hazardously low trough level of clotting factors caused by delay in infusion of follow up doses. 22 .
Management of inhibitors:
Inhibitors are the alloantibodies develop against infused coagulation factors occurring mainly in severe hemophilia and commonly in hemophilia A11. Inhibitor development is the most significant complication and remains the biggest challenge in hemophilia care today 21 .Antibodies inactivates the pro coagulant activities of FVIII 5 , and inhibits patients response to replacement Incidence of inhibitors development is approximately 30% in hemophilia A and 3% in hemophilia B and inhibitors tends to develops early in the course of replacement therapy and develops relatively early in childhood and within 50 exposure to FVIII (median 10-11 exposures) .Debates continue on risk of development of inhibitors. Severity of the disease, genetic factor, family history, non Caucasian is the major risk factors for inhibitor development. Gene deletion, frame shift mutations are the genetic defects plays major role. Inhibitors should be suspected in any patient who fails to respond clinically to clotting factors, particularly if he has been previously responsive. In this situation, the expected recovery and half-life of the transfused clotting factor are severely diminished and these patients must be subjected for detection of inhibitor. Inhibitors are quantitated using the Bethesda assay and clinically are classified as Low responder <5 Bethesda unit (BU) or high responder e" 5BU5, 13 . Very low level of 0.08 BU can be detected by using Nijmegen modification of Bethesda methods 23 .
Low responder inhibitors:
Approximately half of patients with inhibitors are low responders and, of these, approximately half will have transient inhibitors. These patients do not exhibit anamnesis upon repeated exposure to FVIII; 1 BU neutralizes 50% of factor VIII/IX activity. In patient with very low titer inhibitors generally treated with a higher dose of FVIII results in disappearance of inhibitors in some cases, other remains with low titer while other cases becomes high titer inhibitor overtime 4 .
High responder inhibitors: Treatment of an acute bleeding by the use of bypassing agents (activated prothrombin complex concentrate [aPCC] and recombinant FVIIa [rVIIa]) and inhibitor eradication is achieved through immune tolerance.

Life-threatening bleeding: If the inhibitor titer is <20 BU: High-dose continuous infusion of FVIII with the adjustment of dose based on recovery and survival studies. If a factor VIII level is not attainable or the antibody level is greater than 20 BU:
By-passing agents to initiate hemostasis independent of FVIII, such as treatment with activated prothrombin complex concentrates (aPCC) or rFVIIa. There is no demonstrated difference in the efficacy of either product.
Immune tolerance induction (ITI):
The goal of ITI is the permanent eradication of inhibitors with restoration of normal pharmacokinetics defined as plasma FVIII recovery >66% and a half life >6 hours determined following a 72 hours FVIII exposure free period. Mechanism of ITI and the best means to achieve tolerance still unknown, despite development of multiple ITI protocol since its inception in the 1970's.
Prophylactic therapy:
Prophylactic therapy is the regular infusion of exogenous coagulation factors in a person with hemophilia in order to prevent spontaneous bleeding. Prophylactic infusion of factor concentrate of FVIII and FIX is widely accepted as gold standard treatment in children with severe hemophilia. Prophylaxis prevents bleeding and joint destruction and should be the goal to preserve normal musculoskeletal function. The aim of prophylaxis is to convert the severe hemophilia to a milder form by maintaining the trough level of factors essentially >1% of normal 20 . . FVIII is given to achieve a 40%-100% fVIII level followed by fVIII infusion every 8-12 hours to achieve 30%-80% level IVIG 2.5-5 g IV immediately after the first fVIII infusion followed by 0.4 g/kg daily days 4-8 
Continuous prophylaxis
Primary prophylaxis:
Regular continuous treatment initiated in the absence of documented osteochondral joint disease, determined by physical examination and/or imaging studies, and started before the second clinically evident large joint bleed and age 3 years. Secondary prophylaxis: Regular continuous treatment started after 2 or more bleeds into large joints and before the onset of joint disease. Tertiary prophylaxis:
Regular continuous treatment started after the onset of joint disease.
Intermittent (periodic) prophylaxis
Treatment given to prevent bleeding for periods not exceeding 45 weeks in a year.. Although the cost of prophylaxis is very high, cost benefit study showed that the ultimate expenses may not be greater than those for treatment on demand. However, universal implementation of primary prophylaxis in children is challenging in developing countries where only resource for minimal on demand treatment is available 2.
Comprehensive care:
Hemophilia care does not consist only of replacement therapy nd hematologic follow-up. The hematologist's clinical and laboratory expertise should be conjugated to other diagnostic and therapeutic facilities for the management of bleeding at various sites, surgery, and chronic complications. The need for a multidisciplinary integrated approach at specialized centers for this rare congenital disease requiring complex management has been recognized since the 1960s. Comprehensive care of hemophilic patients addresses treatment and prevention of bleeding, longterm management of hemophilic arthropathy and other complications of bleeding, management of significant complications of treatment Therefore, the core team at a hemophilia comprehensive treatment center (HCTC), including hematologists, laboratory staff, nurses, physiotherapists and social workers, should involve the collaboration of several specialists. It should also involve the collaboration of several other allied specialists. Genetic counseling for patients and their families, and advice about prenatal diagnosis and management of pregnancy and delivery in hemophilia carriers should be offered (Coppola) . Comprehensive care model has normalized life for patients with hemophilia in countries of the developed world with a life expectancy is close to healthy persons without the treat of transmission of serious blood-borne infections by concentrates since 1990, and joint disease produced by bleeding episodes is nonexistent in any normal population . Most centers practicing this model of care are based in developed countries and can meet costs for plentiful treatment products through government or insurance-company funding. Unfortunately,hemophiliacs in developing countries are far away to entertain these facilities, where major problems remains regarding diagnosis and treatment .
Gene therapy:
Through the introduction of a functional gene into a target cell, gene therapy aims to restore, modify or enhance cellular functions. Hemophiliacs are monogenic disorder and were felt an ideal target for gene therapy because only a small rise in factor concentrations to more than 1-2% of normal would achieve the goals of prophylaxis without regular infusions of concentrate and would ensure a substantial improvement in lifestyle for severe hemophilia 5 .The ultimate target of gene therapy for hemophiliacs A and B would be direct correction of the molecular defect in the mutated gene.
Management of hemophilia in developing countries:
It is estimated that 80% patients live in developing country and nearly 70% of the hemophiliacs are under diagnosed and remained untreated 10. In contrast to the developing countries, where life expectancy of the hemophiliacs is close to normal healthy persons due to improved care and access to the clotting factors, most of the hemophiliacs in developing countries are still facing problem related to uncontrolled bleeds, hemarthroses and poor quality of life 8, 24 .
Management of hemophilia in developing countries poses great challenges. Government and family monetary resources are usually inadequate, knowledge and awareness about hemophilia and its management often nonexistent, with often no access to proper diagnostic testing, and therapeutic material 
Conclusion:
Hemophilia A (deficiency in factor [F] VIII) and hemophilia B (deficiency in FIX) are the most common serious congenital coagulation factor deficiencies. Vast majority of hemophiliacs, living in developing countries with poor to nonexistent services of hemophilia care, are facing the problem of bleeding along with its complications and poor quality of life. WFH with its mission and vision is trying to minimize the gap through expanding its different program. However successful management of the hemophiliacs in developing countries will largely depend primarily on the attitude of the participating countries. With the success of gene therapy and availability of the new bioengineered products the prospect of the hemophiliacs will be brighter in near future.
